conducted a detailed content analysis of about 4,500 hr of programming on cable and broadcast television. The results showed that about 60% of the programs contained violence. By the time the average child graduates from elementary school, he or she will have seen more than 8,000 murders and more than 100,000 other assorted acts of violence on television (Huston et al., 1992) .
Surveys indicate that most Americans believe that there is too much violence on television (e.g., Fischer, 1994; Zipperer, 1994) . In one survey (TV Guide, 1992) , for example, people were asked to say in their own words what made them angry about television programming. The most common complaint was "too much violence." If most people object to the amount of violence shown on television, then why is there so much violence portrayed on television? Television industry leaders answer this question by claiming that their programs merely reflect the violence that already exists in society. For example, the television movie producer Jim Green said, "Murder happens. It happened a lot in Shakespeare" (Drevitch, 1994, p. 12) . The amount of violence shown on television, however, far exceeds the amount of violence found in the real world. Even in reality-based police television programs, rio-BUSHMAN lence is grossly overemphasized (e.g., Oliver, 1994) . A second possible answer to this question is that advertisers assume violent programs will attract larger audiences and will therefore gain more exposure for their products. However, the available scientific evidence does not support the idea that gratuitous displays of violence will draw more viewers. Television violence neither increases nor decreases the popularity of a program in the United States (e.g., Diener & DeFour, 1978; Diener & Woody, 1981; Sprafkin, Rubinstein, & Stone, 1977) . 1 Alternatively, advertisers might want to target certain audiences who have a preference for violent programming.
Regardless of the reason for the excessive amount of violence on television, one important question is whether violent content influences memory for commercial messages. A commercial may be interesting, enjoyable, or persuasive, but it may not be effective if the potential buyer cannot remember the brand advertised or the commercial message. Unfortunately, the question of whether television violence influences memory for commercials is difficult to answer because of a dearth of empirical evidence on the topic. The few studies that have been conducted on this topic have confounded violence with other variables that influence memory for commercials, such as arousal. Many violent programs are action-adventure type programs. Previous research has shown that arousing programs impair attention to, as well as processing and storage of, commercial messages (e.g., Mundorf, Zillmann, & Drew, 1991; Pavelchak, Antil, & Munch, 1988; Singh & Churchill, 1987) . The present research is interested in determining whether violent programs influence memory for commercial messages when the arousal level of programs is held constant.
There are theoretical reasons for predicting that emotional responses other than arousal mediate the effect of television violence on memory for commercial messages. There is a large body of research evidence indicating that mood can affect memory (e.g., Bower, 1981; Burke, Heuer, & Reisberg, 1992; Christiansen, 1992; Mayer, McCormick, & Strong, 1995) . Previous research has shown that violent programs put viewers in a bad mood and especially make them angry (e.g., Anderson, 1997; Bushman, 1995; Bushman & Geen, 1990; Hansen & Hansen, 1990) . There are at least two reasons why anger might interfere with memory for commercials. First, the mood state induced by a television program can prime or activate similarly toned material stored in memory. Berkowitz (1984) has suggested that "the aggressive ideas suggested by a violent movie can prime other semantically related thoughts, heightening the chances that viewers will have other aggressive ideas in this period" (p. 411). Berkowitz bases this priming hypothesis on the concept of spreading activation within a network in memory (e.g., Collins & Loftus, 1975) : Thoughts send out radiating activation along associative pathways, thereby activating other related thoughts. In this way, ideas about aggression that are not identical to those observed in the media may be elicited by the latter. In addition, thoughts are linked, along the same sort of associative lines, not only to other thoughts but also to emotional reactions (Bower, 1981; Isen, Clark, Shalker, & Karp, 1978) . Thus, the anger induced by a violent program could activate other hostility-related ideas that interfere with the elaboration of the information contained in the commercials, rendering the commercials less accessible.
Mood management theory provides a second reason why anger might interfere with memory for commercial messages (Isen, 1984; Parrott, 1993; Schwarz & Clore, 1983) . Viewers in a program-induced negative mood should engage in processes to terminate or improve their negative mood, whereas viewers in a programinduced positive mood should engage in processes to prolong their positive mood. Because mood repair processes require more effort than do mood maintenance processes, viewers in a negative mood might focus more attention on themselves and less attention on their environment, including the commercials (Wood, Saltzberg, & Goldsamt, 1990) . Thus, anger induced by a violent television program could lead viewers to focus more attention on repairing their mood than on the commercials, rendering the commercials less accessible. The present research does not, however, explicitly test these theories.
The first two experiments in this article tested 1Similar results have been reported in countries other than the United States, such as Finland (Mustonen, 1997; Mustonen & Pulkkinen, 1993) and Britain (Wober, 1988) . whether television violence impairs memory for commercial messages. The third experiment tested whether program-induced anger mediates the effect of television violence on memory for commercial messages.
Experiment 1
Experiment 1 tested the effects of television violence on recall of brand names and commercial messages. Male and female college students were randomly assigned to watch either a violent or nonviolent film clip that contained two commercials. The violent and nonviolent film clips were preselected because they did not differ on measures of self-reported arousal (i.e., exciting, boring, and arousing ratings) or on measures of physiological arousal (i.e., systolic blood pressure, diastolic blood pressure, mean arterial pressure, and heart rate). Immediately after viewing the videotape, participants recalled brand names of products in the commercials and recalled details in the commercial messages. After completing the recall measures, participants reported the number of hours per week they spent watching various types of television programs, including violent programs. This measure was taken to ensure that violent content of films rather than habitual exposure to televised violence was affecting responses to commercials. Participants also reported whether they had seen the film from which the clip had been taken and whether they had seen the commercials imbedded in the film clip. Participants who saw the nonviolent video were expected to have greater recall of brands and commercial messages than were participants who saw the violent video. Both men and women were included in Experiment 1 to increase the generalizability of the results, but no sex differences were predicted for either dependent variable.
Method Participants
Participants were 200 undergraduate students enrolled in introductory psychology classes (100 men and 100 women) who received extra course credit in exchange for their voluntary participation.
Videotapes
The videotapes for Experiment 1 were preselected to be differentially violent but equally exciting and arousing. The foUowing 2 videotapes were chosen from a pool of 52 tapes that were each about 15-min long. Each tape was recorded from a commercial or cable television channel.
Karate Kid III (violent) . In a karate tournament, a young man defeats an arrogant opponent who repeatedly violates the rules by fighting dirty. Prior to the tournament, the opponent had insulted the young man, kicked the young man's girlfriend in the stomach, and destroyed the young man's property.
Gorillas in the Mist (nonviolent).
A scientist observes gorillas in their natural habitat. At first, the gorillas do not trust the scientist. In time, however, the gorillas begin to trust the scientist and they allow her to interact with them. Although this film clip was intense and emotionally moving, it contained no violence.
A total of 2,080 undergraduate students enrolled in introductory psychology classes acted as judges. Each videotape was rated by 40 judges (20 men and 20 women). The judges filled out a set of 11-point rating scales indicating the degree to which the video was exciting, boring, arousing, and violent. Some other rating dimensions were added as fillers. The scales were anchored at one end by 0 (not at all) and at the other end by 10 (extremely). Exciting, boring, and arousing ratings were used to measure the arousal content of the tapes, and violence ratings were used to measure the violent content of the tapes. Judges also reported whether they had seen the movie from which the clip was taken; this measure was used as a covariate in all analyses. A cover sheet explained that the questionnaires were part of a media evaluation study being conducted jointly with the Department of Journalism and Mass Communication.
There were no differences between the Karate Kid III and Gorillas in the Mist videotapes on any of the self-reported arousal measures (see Table 1 ). As expected, the Karate Kid III videotape was judged to be more violent (M = 7.2, SE = 0.42) than the Gorillas in the Mist videotape (M = 2.2, SE = 0.39), F(1, 77) = 76.89, p < .05, d = 2.00.
In previous research using these two videotapes (Bushman, 1995) , higher levels of anger and aggressive behavior were found in participants who saw the Karate Kid III videotape than in participants who saw the Gorillas in the Mist videotape. The videotapes did not differ, however, in their effects on systolic blood pressure, diastolic blood pressure, mean arterial pressure, and heart rate (see Table 1 ). The cardiovascular measures are consistent with the self-report measures of arousal content (see Table 1 ).
Each videotape consisted of three segments (each about 5 rain long) that maintained a coherent story line. One commercial was inserted between the first and second film segments and the other commercial was inserted between the second and third film segments. The commercials were for Krazy Glue and Wisk laundry detergent. Both commercials advertised products with broad market appeal, were 30 s long, and were several years old.
The Krazy Glue commercial depicts a man hanging in the air from a construction beam, kicking his legs and trying to get down. The man is wearing a helmet that is fastened to the construction beam with Krazy Glue. In the foreground is a table containing several fragile objects the man fixed using Krazy Glue. A woman is shown breaking the objects on the table, apparently because she is mad at the man for breaking a promise he had made to her. The commercial ends with the announcer stating, "Krazy Glue, for things that are broken, except promises."
The Wisk commercial shows people getting their clothes dirty in a variety of ways (e.g., children are shown jumping in mud puddles, chasing pigs in the dirt, and spilling food and beverages on their clothes). Meanwhile, the jingle "Tisk, Tisk, Tisk, Wisk, Wisk" plays in the background. A piece of white fabric, stained with the letters TSK, is shown coming clean after it is washed with Wisk detergent. The commercial ends with the announcer stating, "Advanced action Wisk dissolves adhesive bonds that lock dirt and stains onto your clothes. To clean a whole wash load of risks."
The order of the commercials was counterbalanced so that half of the participants saw the Wisk commercial first and the Krazy Glue commercial second, whereas the other half saw the commercials in the reverse order. To enhance the realism of the videotape, a network identification message was inserted prior to each commercial.
Procedure
Participants were tested individually. They were told that the study was part of a National Consumer Research Project to evaluate clips of films that had recently been shown on television. Participants were randomly assigned to watch either the violent or nonviolent videotaped film clip. Immediately after the showing of the videotape, participants listed the names of brands advertised in the commercials and listed everything they could remember about the commercial messages. After completing the recall measures, participants reported the number of hours per week they spent watching various types of television programs, including violent programs. They also reported whether they had seen the film from which the clip had been taken and whether they had seen the commercials imbedded within the film clip. Finally, participants were questioned for suspicion and fully debriefed. No participant expressed suspicion about the study.
Results

Order, Commercial, and Sex Effects
The presentation order of the two commercials did not influence either dependent variable. There were no differences between the two commercials on either dependent variable. There also were no sex main effects or interactions for either dependent variable. Thus, the data for the two orders, two commercials, and two sexes were combined for subsequent analyses.
Exposure Effects
Habitual exposure to televised violence and previous exposure to the film and commercials shown in the videotape were not related to either one of the dependent variables, either alone or interacting with film content. The exposure variables were therefore excluded from the analyses.
Reliability of Coding Recall Measures
Two independent raters who were unaware of the conditions and experimental hypotheses coded the free recall test scores. Because the intraclass correlation coefficient (Shrout & Fleiss, 1979) was quite large (ricc = .86), scores from the two raters were averaged for subsequent analyses.
Effects of Television Violence on Commercial Recall
Brand name recall. Participants who watched the nonviolent video recalled more brands than did participants who watched the violent videotape, F(1, 198) = 7.85, p < .05, d = 0.40 (see Table 2 ). 2
Commercial message recall. On the free recall test, participants who watched the nonviolent video recalled more details in the commercials than did participants who watched the violent videotape, F(1,198) = 10.98, p < .05, d = 0.47 (see Table 2 ).
Discussion
As expected, television violence impaired memory for commercials. Participants who watched the violent video recalled fewer brand Note. Brand name recall scores could range from 0 (no brands recalled) to 2 (both brands recalled). Commercial message recall scores were continuous (scores ranged from 0 to 22).
names and commercial message details than did participants who watched the nonviolent videotape. It is unlikely that these memory deficts were due to differential arousal levels produced by the films. The violent and nonviolent videotapes used in Experiment 1 were preselected because they did not differ on self-report or physiological measures of arousal (see Table 1 ).
Experiment 2
Experiment 2 was conducted to replicate and extend the results of Experiment 1. Experiment 2 included an additional memory measure--visual brand recognition. A brand choice decision made in a store may need only a recognition level of learning because the choices may be reviewed at the time a decision is made (Singh & Rothschild, 1983) . Even when a consumer makes a shopping list of products in the home, the final brand selection generally occurs in the store (Betmaan, 1979) .
Experiment 2 also included some manipulation check items. It is well known that active rehearsal facilitates encoding and later retrieval of stimuli (Craik & Lockhart, 1972) , including commercial messages. Previous research has shown that if viewers are caught up in an involving television program, they are more likely to rehearse the program than the commercial message (Bryant & Comisky, 1978) . Commercial interruptions in high involvement programs might also distract and annoy viewers (Worchel, Hardy, & Hurley, 2Although brand recall scores only ranged from 0 to 2, log-linear analyses yielded the same pattern of results, X2(2, N = 200) = 8.04, p < .05. 1976). One cannot rule out involvement level as an alternative explanation of the results of Experiment 1 because the videotapes were not rated on an involvement dimension. In Expe~ent 2, participants rated how involving the film clip was and how distracting and annoying the commercials were.
In Experiment 2, male and female college students were randomly assigned to violent or nonviolent videotape conditions. Immediately after viewing the videotape, participants recalled brand names, recalled commercial message details, and recognized advertised brands from competitor brands. Participants reported how involving the film clip was and how distracting and annoying the commercials were. Scores on all three dependent variables (i.e., brand recognition, brand recall, and commercial message recall) were expected to be higher in the nonviolent videotape condition than in the violent videotape condition.
Method Participants
Procedure
Participants were tested in small groups, but they worked independently on tasks. The cover story and videotapes were the same as those used in Experiment 1. Immediately after the showing of the videotape, participants were given an unexpected free recall test. Participants listed the names of brands advertised and listed everything they could remember about the commercial messages. Participants then completed a visual brand recognition test. Participants were told that the film clip contained two commercials, one for a brand of glue and the other for a brand of laundry detergent. Participants were shown slides of 6 glue brands (Krazy Glue and 5 distractor brands) and 6 laundry detergent brands (Wisk and 5 distractor brands) and were asked to write the brands advertised in the commercials. The order of the products and the order of brands within each product were randomized for each session. The slides were shown at the rate of one slide every 5 s.
Next, participants reported the number of hours per week they spent watching various types of television programs, including violent programs. Participants also reported whether they had seen the film from which the clip had been taken and whether they had seen the commercials imbedded within the film clip. Participants also completed the following manipulation check items: (a) "The film clip was involving," (b) "The laundry detergent commercial was distracting," (c) "The laundry detergent commercial was annoying," (d) "The glue commercial was distracting," and (e) "The glue commercial was annoying." The statements were rated using a 10-point scale ranging from 1 (strongly disagree) to 10 (strongly agree).
The first statement was included to test whether the Karate Kid III and Gorillas in the Mist videotapes differed in their involvement level. The remaining four statements were included to test whether commercial interruptions were more distracting and annoying when they were embedded in the violent film clip than when they were embedded in the nonviolent film clip. Finally, participants were questioned for suspicion and fully debriefed. No participant expressed suspicion about the study.
Results
Order, Commercial, and Sex Effects
The presentation order of the two commercials did not influence any of the dependent variables or manipulation check items. There were no differences between the two commercials on any of the dependent variables or manipulation check items. There also were no sex main effects or interactions for any of the dependent variables or manipulation check items. Thus, the data for the two orders, two commercials, and two sexes were combined for subsequent analyses.
Exposure Effects
Habitual exposure to televised violence and previous exposure to the film and commercials shown in the videotape were not significantly related to any of the dependent variables or manipulation check items, either alone or interacting with film content. The exposure variables were therefore excluded from the analyses.
Film Clip Differences in Involvement Ratings
There was no difference between the violent and nonviolent videotapes in involvement ratings, F(1, 198) = 1.44, p > .05 (see Table 3 ). Thus, any effects of media violence on commercial recall cannot be attributed to differential levels of viewer involvement in the violent and nonviolent videotape conditions. Film clip involvement ratings also did not influence any of the dependent variables, either alone or interacting with film content. The film involvement variable was therefore excluded from the analyses. 
Effects of Television Violence on Distracting and Annoying Ratings of Commercials
There were no differences between the violent and nonviolent videotapes in ratings of how distracting and annoying the commercials were, Fs(1, 198) = 1.39 and 1.98, respectively, ps > .05 (see Table 3 ). Thus, commercial interruptions did not distract and annoy viewers more in the violent videotape condition than in the nonviolent videotape conditions. Distracting and annoying ratings of commercials also did not influence any of the dependent variables, either alone or interacting with film content. The distracting and annoying variables were therefore excluded from the analyses.
Reliability of Coding Message Recall
Two independent raters who were unaware of conditions and experimental hypotheses coded Note. Ratings were made using a 10-point scale ranging from 1 (strongly disagree) to 10 (strongly agree).
the free recall data. Because the intraclass correlation coefficient (Shrout & Fleiss, 1979) was large (ricc = .95), scores from the two raters were averaged for subsequent analyses.
Effects of Television Violence on Memory for Commercial Messages
Brand name recognition. Participants who watched the nonviolent video recognized more brands from the slides than did participants who watched the violent videotape, F(1, 198) = 6.48, p < .05, d = 0.36 (see Table 4 ). 3
Brand name recall. Participants who watched the nonviolent video recalled more brands than did participants who watched the violent videotape, F(1, 198) = 15.70,p < .05, d = 0.56 (see Table 4 ). 4
Commercial message recall. Although the effect was in the predicted direction, videotape content did not significantly influence recall of commercial message details, F(1, 198) = 3.17, p > .05, d = 0.25 (see Table 4 ).
Discussion
Experiment 2 replicated and extended the results from Experiment 1. Participants who watched the violent video recalled fewer brand 3Although brand recognition scores only ranged from 0 to 2, log-linear analyses yielded the same pattern of results. However, the effect was not quite significant, ×2(2, N = 200) = 5.76, p < .06.
4Although brand recall scores only ranged from 0 to 2, log-linear analyses yielded the same pattern of results, ×2(2, N = 200) = 12.63, p < .05. names than did participants who had watched the nonviolent videotape. Participants who watched the violent video, in comparison to those who watched the nonviolent video, were less likely to recognize the advertised brands from the competitor brands. The effect was in the same direction for recall of commercial message details, although it was not quite significant. It is unlikely that these memory deficits were due to involvement level because the violent and nonviolent videotapes did not differ in terms of how involving they were judged to be. In addition, the amount of violence in the program did not influence perceptions of how distracting and annoying the commercials were.
Experiment 3
The primary purpose of Experiment 3 was to determine whether anger mediates the effect of television violence on memory for commercial messages. Arousal and positive affect also were tested as potential mediators. Testing both anger and positive affect allows one to determine whether anger impairs memory for commercials or whether positive affect improves memory for commercials. Arousal was also tested to determine whether generalized arousal or emotions specific to aggression had a stronger mediating influence on the relation between television violence and memory for commercials.
A second purpose of Experiment 3 was to replicate the results from Experiments 1 and 2, using a broader set of programs and commercials. Although the violent and nonviolent videotapes used in Experiments 1 and 2 appear to be similar on a number of important dimensions (e.g., self-reported arousal, cardiovascular arousal, and involvement level), only one exemplar of each type of videotape was used. Thus, it is possible that differences between the violent and nonviolent videotapes are due to features of the videotapes other than the amount of violence they contain. In Experiment 3, four exemplars of each type of videotape were used. Although no differences were found between the two commercials used in Experiments 1 and 2, a different commercial also was used in Experiment 3 to increase the generalizability of results.
In Experiment 3, male and female college students were randomly assigned to watch either a violent or nonviolent film clip that contained two commercials. There were four violent film clips and four nonviolent film clips that were preselected to be similar on measures of selfreported arousal (i.e., exciting, boring, and arousing ratings). Immediately after viewing the videotape, participants reported their mood, recalled brand names, recalled commercial message details, and recognized advertised brands from competitor brands. They also rated the videotape on several dimensions.
Scores on all three measures of commercial memory (i.e., brand recognition, brand recall, and commercial message recall) were expected to be higher among people who saw a nonviolent video than among people who saw a violent video. Structural equation analysis was used to test whether anger mediates the effect of television violence on commercial memory. Television violence was expected to increase anger levels in viewers, and anger, in turn, was expected to decrease commercial memory. This prediction follows from theories of the relation between mood and memory. The anger induced by violent programming could render commercials less accessible because violent programs activate other aggressive thoughts that interfere with the elaboration of the information contained in the commercials or because viewers focus more attention on repairing their negative mood than on the commercials. Arousal and positive affect were not expected to mediate the effect of television violence on commercial memory.
Me~od Participants
Participants were 320 undergraduate students enrolled in introductory psychology classes (160 men and 160 women) who received extra course credit in exchange for their voluntary participation.
Videotapes
From the pool of 52 tapes used to select videotapes for Experiments 1 and 2, 8 videotapes were selected (4 violent and 4 nonviolent) for use in Experiment 3. 5 The videos were preselected to 5The eight videotapes were taken from the following films: Cobra (male-on-male violence), Die Hard be equally exciting but differentially violent. As can be seen in Table 5 , the violent and nonviolent videotapes did not differ on any measure of arousal content. As expected, the violent videotapes were judged to be more violent than the nonviolent videotapes, F(1, 317) = 2,124.49, p < .05, d = 5.16. There were no sex differences in videotape ratings. The commercials embedded in the film clips were for Krazy Glue and Plax mouth rinse. Both commercials advertised products with broad market appeal, were 30-s long, and were several years old. The Krazy Glue commercial, also used in Experiments 1 and 2, was described earlier.
The Plax commercial depicted a man brushing his teeth vigorously. The message stated that plaque was the number one dental problem and that even brushing well could not remove all plaque. The commercial ended by having the announcer state, "Rinsing with Plax before brushing removes 300% more plaque than brushing alone." Procedure Participants were tested in small groups, but they worked independently on tasks. (Zuckerman & Lubin, 1985) . The positive affect measure consisted of 10 adjectives (e.g., alert, determined, and enthusiastic) from the Positive Affect subscale of the Positive and Negative Affect Schedule (Watson, Clarke, & Tellegen, 1988) . Watson and his colleagues defined positive affect as a state of "high energy, full concentration, and pleasurable engagement" (p. 1063). All adjectives were rated along a 5-point Likert-type scale, where 1 = very slightly or not at all, 2 = a little, 3 = moderately, 4 = quite a bit, and 5 = extremely. Participants were told to "Indicate to what extent you feel this way right now, that is, at the present moment." The alpha coefficients for the measures of anger and positive affect were .88 and .89, respectively.
After completing the mood form, participants rated how exciting, boring, arousing, involving, and violent the film was. Several other rating dimensions were added as fillers. The ratings were made along a 10-point Likert-type scale ranging from 1 (not at all) to 10 (extremely). Participants then listed the brand names of products shown in the commercials and listed everything they could remember about the commercial messages. Next, participants completed a visual recognition test. Participants were told that the film clip contained two commercials, one for a brand of glue and the other for a brand of mouth rinse. Participants were shown slides of 6 glue brands (Krazy Glue and 5 distractor brands) and 6 mouth rinses (Plax and 5 distractor brands) and were asked to write the brands of the products shown in the commercials. The order of the products and the order of brands within each product were randomized for each session. The slides were shown at the rate of one slide every 5 s.
Next, participants reported the number of hours per week they spent watching various types of television programs, including violent programs. Participants also reported whether they had seen the film from which the clip had been taken and whether they had seen the commercials imbedded within the film clip. Finally, participants were questioned for suspicion and fully debriefed. No participant expressed suspicion about the study.
Results
Order, Commercial, Videotape, and Sex Effects
The presentation order of the two commercials did not influence any of the dependent variables. There were no differences between the two commercials on any of the dependent variables. There were no differences between the four violent videotapes or between the four nonviolent videotapes on any of the dependent variables. There also were no sex main effects or interactions for any of the dependent variables. Thus, the data for the two orders, two commercials, four violent videotapes, four nonviolent videotapes, and two sexes were combined for subsequent analyses.
Exposure Effects
Habitual exposure to televised violence and previous exposure to the film and commercials shown in the videotape were not significantly related to any of the commercial memory measures, either alone or interacting with film content. These exposure variables were therefore excluded from the analyses.
Film Clip Differences in Arousing, Exciting, Boring, and Involving Ratings
An analysis of covariance was used to compare arousing, exciting, boring, involving, and violent ratings for the violent and nonviolent videotapes. Whether participants had seen the movie from which the clip was taken was used as a covariate. There was no difference between the violent and nonviolent videotapes in arousing and involving ratings, Fs(1, 317) = 0.00 and 0.79, respectively, ps > .05 (see Table 5 ). In contrast with the selection procedure findings, the violent videotapes were judged to be more exciting and less boring than the nonviolent videotapes, F(1, 317) = 9.61, p < .05, d = 0.35 and F(1,317) = 6.74,p < .05, d = 0.29 (see Table 5 ). Of course, the violent videotapes were judged to be more violent than the nonviolent videotapes, F(1, 317) = 1,738.27, p < .05, d = 4.68 (see Table 5 ). However, none of the videotape ratings influenced any of the dependent variables, either alone or interacting with film content. The videotape ratings were therefore excluded from subsequent analyses.
Reliability of Coding Message Recall
Two independent raters who were unaware of conditions and experimental hypotheses coded the free recall data. Because the intraclass correlation coefficient (Shrout & Fleiss, 1979) was fairly high (ricc= .80), scores from the two raters were averaged for subsequent analyses.
Effects of Television Violence on Memory for Commercial Messages
Brand name recognition. Participants who watched a nonviolent video recognized more brands from the slides than did participants who watched a violent videotape, F(1,318) = 5.80, p < .05, d = 0.27 (see Table 6 ). 6
Brand name recall. Participants who watched a nonviolent video recalled more brand names than did participants who watched a violent 6 Although brand recognition scores only ranged from 0 to 2, log-linear analyses yielded the same pattern of results, X2(2, N = 320) = 6.19, p < .05. Note. Brand name recognition and recall scores could range from 0 to 2. Commercial message recall scores were continuous (scores ranged from 1 to 18).
videotape, F(1, 318) = 4.50, p < .05, d = 0.24 (see Table 6 ). 7
Commercial message recall. Participants who watched a nonviolent video recalled more commercial details than did participants who watched a violent videotape, F(1,318) = 6.01, p < .05, d = 0.27.
Anger as a Mediator in the Effect of Television Violence on Memory for Commercial Messages
Linear Structural Relations (LISREL) VIII (Jtreskog & Stirbom, 1993 ) was used to test whether anger mediates the effect of television violence on memory for commercial messages. LISREL has at least two advantages over causal modeling procedures based on ordinary leastsquares regression. First, it permits the removal of the effects of random measurement error that tend to attenuate path coefficients. Second, it provides a chi-square test of the overall goodness of fit of the model or the extent to which the hypothesized model is able to account for relations among the measured variables.
In specifying the model, an indicator variable was used to represent television violence (violent film clip = 1 and nonviolent film clip = 0). The anger variable consisted of the sum of participants' scores for the 15 hostile adjectives on the mood form. In order to reduce the number of parameters being estimated, coefficient alpha (.88) was subtracted from 1.00 to estimate the error variance in the anger variable. Commercial memory was treated as a latent variable, operationalized using three measured variables: (a) brand name recognition, (b) brand name recall, and (c) commercial message recall. The variance--eovariance matrix used in the LISREL analysis is given in Table 7 .
The hypothesized mediation model contained a path from television violence to anger and another path from anger to commercial memory (see Figure 1 ). The mediation model fit the data extremely well, X2(5, N = 320) = 10.60, p > .05, goodness of fit index (GFI) = .99, comparative fit index (CFI) = .98, root mean square error of approximation (RMSEA) = .059. As can be seen in Figure 1 , television violence increased anger, z = 6.64, p < .05, and anger, in turn, impaired memory for commercial messages, z = -4.71, p < .05.
An alternative model that included a direct path from television violence to commercial memory was tested. Because the mediation model is nested within this alternative model, a chisquare difference test can be used to compare the two models. The difference test was nonsignificant, ×z(1, N = 320) = 0.08, p > .05. Thus, television violence did not have a direct effect on commercial memory.
Other Mediators in the Effects of Television Violence on Memory for Commercial Messages
LISREL also was used to test whether arousal or positive affect mediate the effect of television violence on memory for commercial messages. Each analysis is described in turn below.
Arousal. In specifying this model, an indicator variable was used to represent television violence (violent film clip = 1 and nonviolent film clip = 0). Arousal was treated as latent variable, operationalized using three measured variables: (a) arousing film ratings, (b) exciting film ratings, and (c) boring film ratings. Commercial memory was treated as a latent variable, operationalized using three measured variables: (a) brand name recognition, (b) brand name recall, and (c) commercial message recall. The 7Although brand recall scores only ranged from 0 to 2, log-linear analyses yielded the same pattern of results. However, the effect was not significant, X2(2, N = 320) = 4.48, p > .05. are below the diagonal. Correlations are reported above the diagonal for variance-covariance matrix used in the LISREL analysis is given in Table 7 .
The mediation model contained a path from television violence to arousal and another path from arousal to commercial memory (see Figure 2 ). The mediation model fit the data extremely well, ×2(13, N = 320) = 20.44, p > .05, GFI = .98, CFI = .98, RMSEA = .042. As can be seen in Figure 2 , television violence increased arousal, z = 4.20, p < .05. Arousal did not, however, impair memory for commercial messages, z = -0.80, p > .05.
The alternative model that included a direct path from television violence to commercial memory was tested. This alternative model did not fit the data better than the mediation model, ×2(1, N = 320) = 3.48, p > .05. Once again, television violence did not have a direct effect on commercial memory.
Positive affect. In specifying this model, an indicator variable was used to represent television violence (violent film clip -1 and nonviolent film clip = 0). The positive affect variable consisted of the sum of participants' scores for the 10 positive affect adjectives on the mood form. In order to reduce the number of parameters being estimated, coefficient alpha (.89) was subtracted from 1.00 to estimate the error variance in the positive affect variable. Commercial memory was treated as a latent variable, operationalized using three measured variables: (a) brand name recognition, (b) brand name recall, and (c) commercial message recall. The variance-covariance matrix used in the LISREL analysis is given in Table 7 .
The mediation model contained a path from television violence to positive affect and another path from positive affect to commercial memory (see Figure 3 ). The mediation model fit the data extremely well, X2(5, N = 320) = 7.69, p > .05, GFI = .99, CFI = .99, RMSEA = .041. As can be seen in Figure 3 , television violence decreased positive affect, z = -3.01, p < .05. Positive affect did not, however, facilitate memory for commercial messages, z = 1.69, p > .05. An alternative model that included a direct path from television violence to commercial memory was tested. This alternative model did not fit the data better than the mediation model, X2(1, N = 320) = 1.82, p > .05, As was found in the previous models, television violence did not have a direct effect on commercial memory.
In summary, the LISREL analyses suggest that anger is a more important mediator of the effect of television violence on commercial memory than either arousal or positive affect. Although all of the models fit the data extremely well, only anger was significantly related to commercial memory. Anger explained 11% of the variation in commercial memory, positive affect explained BUSHMAN only 2% of the variation in commercial memory, and arousal explained none of the variation in commercial memory.
Discussion
As expected, television violence impaired memory for commercial messages. Participants who watched a violent video had lower scores on all three memory measures (i.e., brand name recognition, brand name recall, and commercial message recall) than did participants who watched a nonviolent video. These findings replicate those obtained in Experiments 1 and 2 using a broader set of film clips and commercial messages.
The primary advantage of Experiment 3 is that it provides some insight about why television violence impairs memory for commercial messages. It is unlikely that the observed memory deficits were due to differential arousal produced by the films. The films did not differ in terms of how arousing and involving they were, and none of the film ratings influenced memory for commercials. Further, arousal was not related to commercial memory (see Figure 2) . It also is unlikely that the observed memory deficits were due to positive affect. Although television violence decreased positive affect, positive affect was not related to commercial memory (see Figure 3) . The observed memory deficits were due to anger. Television violence increased anger, and anger, in turn, decreased memory for commercial messages (see Figure 1) . Television violence had an indirect rather than a direct effect on commercial memory.
General Discussion
In previous research examining the effect of violent programming on commercial memory, program violence has been confounded with other variables that could influence memory, such as arousal. The present research attempted to disentangle these variables by using programs selected to be differentially violent but equally arousing. The present findings suggest that violent programming impairs memory for commercial messages even when the level of program arousal is held constant or is statistically controlled.
The negative effects of television violence on memory for commercial messages is at least partly due to the anger induced by the violent films. Information in commercials is retained to the extent that the viewers rehearse this information in their minds. The angry mood that was induced by the violent media might have activated other hostility-related ideas that interfered with rehearsal of commercial messages. Participants who saw a violent film clip might also have tried to repair their angry moods. During the time that advertisers hope viewers are absorbing their commercial messages, viewers may actually be focusing on themselves, trying to calm the anger brought on by what they have just seen on the screen.
It should be noted that the experiments in this article did not directly test the effect of television violence on purchasing behavior. However, to the extent that a positive purchasing decision is based on the reception of information in commercials, impaired information acquisition and retrieval can only decrease commercial effectiveness (Mundorf et al., 1991) . It also should be noted that the experiments in this article did not test the effect of television violence on delayed memory for commercial messages.
The commercials used in the present research advertised products with broad market appeal and were relatively neutral in content. No attempt was made to manipulate whether the ads were consistent or inconsistent with the content of the program. One might predict that hostility based ads would be more memorable if placed in violent than in nonviolent programs. Current research in our laboratory is in the process of testing this hypothesis.
The participants in the present research were all college students, and college students do differ from other people in some respects (e.g., Sears, 1986) . Therefore, an important question is whether these findings generalize to other groups of people. It is unlikely that memory processes differ between college students and people of most other ages who do not have brain damage, but college students may differ from other people on nonmemory processes. College students may be heavier (or lighter) consumers of violent programming than people of other ages. Habitual exposure to television violence did not, however, influence the results in any of the experiments reported in this article. Because the effect of television violence on commercial memory in Experiment 3 was mediated by anger, another potential obstacle to generalizing the results of the present research would be a differential propensity on the part of college students (relative to other groups) to react to violent material with anger. Although I know of no research documenting that college students are more (or less) likely than other people to feel anger when watching violent programming, the present findings suggest that if such differences in anger response were found, they would lead to corresponding group differences in memory for advertising content. In summary, group differences in the effects of television violence on commercial memory, if they exist, could be either smaller or larger than those obtained for college students in the present research. There is little reason to believe that the present findings are limited to college students. Television violence probably impairs memory for commercial messages in most viewers.
Consider the magnitude of the effect of television violence on memory for commercials. The average effect-size estimate for the three experiments reported in this article was 0.34, with a 95% confidence interval ranging from 0.19 to 0.49 (for a reference on combining correlated effect-size estimates, see Gleser & Olkin, 1994) . It is interesting to note that television violence has a similar sized effect on aggressive behavior (Hearold, 1986; Paik & Comstock, 1994; Wood, Wong, & Chachere, 1991) . Thus, the effects reported in this article are by no means trivial.
Several years ago, a spokesperson for the J. Walter Thompson Company stated, "The more we probe the issue, the more we are convinced that sponsorship of television violence is potentially bad business, as well as a social risk" ("Lousy Frames for Beautiful Pictures," 1977, p. 56) . The data from the present experiments are consistent with this conclusion. There are at least three reasons why advertisers might want to think twice about sponsoring violent programs. First, most Americans are upset by the excessive amount of violence shown on television (e.g., Fischer, 1994; TV Guide, 1992; Zipperer, 1994) . Second, television violence has a negative impact on society because it increases aggressive behavior in viewers (e.g., Hearold, 1986; Huston et al., 1992; National Institute of Mental Health, 1982; Paik & Comstock, 1994 ; Surgeon General's Scientific Advisory Committee on Television and Social Behavior, 1972; Wood et al., 1991) . Third, violent programs decrease viewers' memories of brand names and commercial messages. Thus, sponsoring violent programs might not be a profitable venture for advertisers.
